Web services selection and composition is a new software development paradigm to achieve service oriented computing. QoS of compound service is a key factor for satisfying the users" needs. The services selection algorithm based on quality of services is a combinatorial optimization problem. For Web services selection for composition based on QoS, the optimization algorithms can solve it well. Genetic Algorithm and Gravitational Search Algorithm are proposed to solve this issue. In order to meet the QoS requirements of consumers, this paper presents the QoS calculation of non functional requirements such as cost, availability, reliability and execution time. To verify the effectiveness in latency of Web Services selection the above two algorithms are compared. Results indicate the Gravitational Search Algorithm improves the latency over the Genetic algorithm.
INTRODUCTION
Web service is a technology that provides flexibility and interconnection between different distributed applications over the Internet and intranets. Web service composition is gaining a considerable momentum as an approach to the effective integration of distributed, heterogeneous, and autonomous application [20] .The process is to search for the optimal set of services that can be composed to create a new service, result in the best QoS with user constraints [15, 18] . Web service has three basic underlying components which form its basic platform; WSDL, UDDI and SOAP [16, 20] . These components are used to select the suitable web services based on client"s request. WSDL (Web Service Description Language) is an XML based language. It is used to describe the web services with its functionalities and provides an end point to invoke the web service. A web service is described in the standard XML format of service description using WSDL. It has similar purpose of IDLs (Interface Definition Language) [8, 14] . UDDI have enabled service providers and requesters to find the web service through UDDI Business Registries [17, 23] . In order to select a suitable web services that are published and made available to the clients, every web service must initially publish in some UDDI registries [11, 14] .SOAP defines how to communicate the information using XML in web service selection. SOAP specifies the message format and description of message should be transported using HTTP and SMTP [9, 14] .The basic web service model consists of three entities: Service Provider, Service Registry and Service Requester [20] . Service Provider is used to provide the service to the Service Registry [14] . Service Requester is the requester who retrieves the information from service registry to find a suitable service provider and publish the web service. The Service Registry contains the information about Service Provider and Service Requester [10] .Genetic algorithm is an approximate algorithm and used to solve optimization combinatorial problem. With the rapid development of web service technology, many service providers have same functionalities and different QoS [12] . Gravitational Search Algorithm is used in an NP hard problem area in a large power system. This optimization deals to find the best location of SVC (Static Var Compensator). The optimization is made on two parameters: location and size [7] . The problem of web service selection for composition can be defined as follows, "In an algorithm based approach of web service selection, which evolutionary search and optimization technique can obtain the best result". This paper presents a comparative approach to Service selection for Service Composition based on QoS with the user"s constraints. Genetic Algorithm is the most conventional method of problem solving involving problems with more solution space. Gravitational Search Algorithm (GSA) is one of the optimization algorithms based on law of gravity [1, 5] .
RELATED WORK 2.1 Web Services selection based on QoS Measures
Many works has been carried out by different researchers for web service selection based on QoS for end-to-end composition. In the web service more service properties are considered in the service selection, especially nonfunctional service properties, known as Quality of services [15, 19] . QoS is a set of parameters that comprise of
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response time, price, reputation, correctness etc [19] . Works had been done to apply Collaborative filtering (CF) in web service recommendation [4] . The QoS based service selection executes on two approaches, one is based on local optimization and other is global planning [18] . The aim of the study is for the optimal set of services, composed to create a new service and best QoS under the service constraints. As the result, the web services composition is done by combining local strategy and global planning for QoS constraints [3, 18] . Fig.1 indicates the path selection of web service and search the optimal path of the best service in the n number of (G1, G2…,Gn) services in the user"s needs.
Fig .1 Web Service Composition based on QoS
The Web Service Composition provides a value-added service such as integration and interaction of the existing component services [2] . The Service Composition becomes a decision problem on which component services should be selected the user"s functional [21] and nonfunctional [22] requirements. Web services have important implication for business-to-business transaction [9] . In order to satisfy the multiple requirements, suitable component services need to be selected for service composition process. The Selection of these web services is an important part of web services composition. Internet provides options to the user"s to cater their needs by finding exact web service [2, 8] . Since the web services composition based on QoS is a NP hard problem, the bionics optimization algorithms can solve it well. On the other hand, QoS of compound service is a key factor for satisfying the user"s needs [1] . The users prefer different QoSs according to their desires [21] . The services Selection algorithm based on quality of services by gravitational search algorithm (GSA), which is one of the recent optimization algorithms [5] . GSA has many merits, like rapid convergence speed, less memory use, considering a lot of special parameters such as the distance between solutions, etc.
The web services selection problem
Motivating Example: In this section, we present a travel plan domain such as hotel, airline and taxi reservation web service that receives information regarding the type of customer wishes to reserve and makes a reservation to customer needs. Fig.2 has shown the diagram for this model. This study describes how Genetic Algorithm and Gravitational Search Algorithm can be applied to the optimization problem of optimal web service selection and compares the performance of both the algorithms.
Fig.2 Travel plan domain

WEB SERVICE SELECTION BASED ON GENETIC ALGORITHM
Genetic algorithm (GA) [13] is an efficient Search method based on principles of Population genetic.GA is a tool to solve complex combinatorial optimization problems. It is based on the mechanism of evolution and solving intractable optimization Problem. This paper provides the optimal set of services, select the best QoS under the user constraints.
Definition of Population
Genetic Algorithm work with set of genomes called as population. Each genome represents the Web service selection process. This process generates several iteration process is for genetic operation. Each genome associated with the fitness value based on the fitness function.
3.1.1Genetic Operation
Once genomes are defined, we need to reproduce the population by performing genetic operation such as Selection, Crossover and mutation. Selection: This Process selects chromosomes in the population for reproduction.
Crossover: This Process randomly chooses a locus and exchanges the subsequences before and after that locus between two chromosomes to create two offspring. Mutation: This Process randomly flips some of the bits in the chromosomes.
GA for optimal service selection
Step 1: Initialization.
Step 2: Evaluate the population.
Step 3: Genomes selection.
Step 4: Fitness value computation.
Step 5: Selection, Crossover and Mutation operation of genomes.
Step 6: Repeat step 3-5 until the cycle termination.
WEB SERVICE SELECTION BASED ON GRAVITATIONAL SEARCH ALGORITHM
Gravitational Search Algorithm is based on the law of gravity. It Consider agents as objects and their performance measured by their masses [24] . Now, consider the travel plan domain we which created a web service application for flight, hotel and taxi Reservation.
The application uses non functional requirements such as price, duration, reputation, rate and availability. Each services have four candidate services. The fitness value of each service is calculated in web application using the non functional parameter and stored into the new table. Gravitational and inertial are calculated by the fitness evaluation. The gravitational and inertial masses are updating by the following equations:
Here fit(t) calculated by the non functional requirement parameters and represents the fitness value of the each services at time t.
fit(t) =
price +duration +reputation +rate +availability
Where fit(t) represent the fitness value of the agents i at time t, worst(t) and best(t) are defined as follows: Best (t) = Max fit (t) Worst (t) = Min fit (t) At a specific time"t", the fitness value is calculated by:
Here gt is gravitational constant at time t, es is small constant. fitness is fit (t) value of each services. 
Why Gravitational Search Algorithm Used?
Genetic Algorithm is proposed as a search algorithm and has proven to be powerful in rapidly discovering good solutions for some difficult problems, especially when the search space is large, complex and poorly understood. But GSA calculates the overall force in the agents. In GSA, fitness value is important around the search space. In GSA fitness is reversely proportional to the distance between solutions. In the GSA, By increasing the number of repetitions of the algorithm, fitness value increased. In the web service selection as time increases, fitness value improved percentage doesn"t decrease.Compared to the Genetic algorithm,Gravitational Search algorithm is best optimization algorithm in the travel plan domain.
EXPERIMENTAL RESULTS
Comparing the Fitness Functions
In this paper we compared the fitness functions of Genetic algorithm and Gravitational Search algorithm. Genetic algorithm Calculates the fitness values of whole iteration. So the time consumption is more. But, in GSA, choose fitness as random iteration of web service for calculate the fitness value. So the time consumption much lower compared to Genetic. 
Comparing GA with GSA
The comparison results shown in Fig.3 .For the particular time t, Gravitational Search algorithm performs better than Genetic algorithm. Gravitational Search algorithm solving the NP-hard problem like web service selection better than Genetic algorithm (Fig.4) . This proves all the particle be likely to converge to the best solution quickly compared to Genetic algorithm. This is represented in the figure.(Refer Table 1 )
Fig.4 Bar Chart of Comparison
CONCLUSIONS
With the increasing number of web services, it is important to solve the problem of service selection to cater users need as a composite Web service. Since the existing service selection algorithms have defects such as inefficient, non-global optimization. The proposed Gravitational Search Algorithm based on user preference in the Web Service Selection is obtaining better results. The future work may be achieve towards incorporations other evolutionary Computing Algorithm the same.
